, and contributes to overall wellbeing (Hillman et al., 2004) .
Ultramarathons, races extending beyond the 26.2 mile marathon, have grown in popularity over the past decade. Although 26,842 people participated in ultramarathons in 2000, participation increased to 46,280 in 2012 (Medinger, 2011) . Ultrarunners run longer distances and spend extensive periods of time in nature compared to short-distance runners.
Runners often develop a sense of achievement and purpose by overcoming the obstacle of distance. Researchers found that first-time female marathon runners experience self-discovery and personal change (Boudreau & Giorgi, 2010) . For many, completing an ultramarathon is considered a mastery of the mind and body (Runs, 2013) . In a phenomenological study of 26 ultrarunners, preparation, management, discovery, personal achievement, and a sense of community were the primary factors that characterized the ultrarunning experience (Simpson, Post, Young, & Jensen, 2014) .
In his book, Ultramarathon Man: Confessions of an All-Night Runner, veteran ultrarunner Dean Karnazes (2006) described the role of ultrarunning in his life: "Some seek the comfort of their therapist's office, others head to the corner pub and dive into a pint, but I chose running as my therapy" (p. 86). Although there are numerous nonfiction books and memoirs written by ultrarunners, few studies have examined the impact of ultrarunning on well-being. Although the science behind the physical benefits of running has been established, research exploring the psychological benefits of ultramarathon running is in the beginning stages of development. The present study examined the impact of distance and nature on runners' flow and well-being.
Flow
Flow is complete absorption in the present moment, an optimal psychological state that often occurs during an enjoyable activity (Csíkszentmihályi, 1990 (Csíkszentmihályi, , 1998 . Flow is described as "the state in which people are so intensely involved in an activity that nothing else seems to matter, and such an experience is so enjoyable that people will carry it out even at a great cost, just for the sheer sake of doing it" (Csíkszentmihályi, 1990, p. 4) . Csíkszentmihályi (1990) found that key components of flow are the balance between challenge and skills, an autotelic personality (i.e., those who actively seek challenges and are driven to do things for the experience in itself), distortion of time, and a loss of self-awareness. Flow is an important vehicle for promoting a positive outlook on life, which contributes to increased health and longevity (Xu & Roberts, 2010) .
Flow has been examined extensively with athletes (Jackson, 1988 (Jackson, , 1992 (Jackson, , 1995 (Jackson, , 1996 (Jackson, , 1999 Jackson & Roberts, 1992; Jackson, Kimiecik, Ford, & Marsh, 1998) . Positive emotions facilitate flow and performance in athletes (Stavrou, Jackson, Zervas, & Karteroliotis, 2007) . Chavez (2008) found that athletes must engage in positive thinking, mental preparation, and task orientation to get into flow. Exploring the characteristics of elite athletes can help illuminate ways of promoting optimal flow experiences among athletes (Jackson, 1996) .
Long-distance runners may tap into this process to achieve a runner's high, a term often used to describe the flow experience (Wise, 2011) . Weinberg (1999) investigated runners' flow during the Western States 100-Mile Endurance Race in 1997. Ultrarunners were highly motivated by one component of flow, the balance between perceived challenge and skill. When the challenge and mastery were in balance, flow was more likely to occur. This may explain why many runners desire to run longer distances: As they become acclimated to certain distances over time, their motivation to push the balance between challenge and skill leads to a gradual increase in mileage.
Runners' Personality
Personality profiles differ between athletes and nonathletes, and vary among athletes depending on the sport (Colley, Roberts, & Chipps, 1985; Dowd & Innes, 1981; Egloff & Gruhn, 1996; Nieman & George, 1987) . In general, athletes tend to be more extraverted (Colley et al., 1985; Egloff & Gruhn, 1996) and more goal oriented (Acevedo, Dzewaltoski, Gill, & Noble, 1992) than nonathletes. Ultramarathon runners are more extraverted, open, and experience seekers compared to the general population (Hughes, Case, Stuempfle, & Evans, 2003) . Hughes et al. (2003) argued that runners who were able to complete ultramarathons did so because of their personality. Ultramarathon runners thrive on energy, optimism, and curiosity, which enhance their desire and competitive drive to take on the challenge of an ultramarathon. Gray (1987) argued that certain personality characteristics help people create life events that have an effect on their well-being. Gray found a connection between extraversion, positive affect, and approach behavior, in which people seek out positive events/situations. On the other hand, those who are neurotic are more likely to avoid negative affect and events. Extraverts are more likely to seek out fulfilling social interactions that promote higher levels of happiness and well-being (Argyle & Lu, 1990; Hills, Argyle, & Reeves, 2000; Pavot, Diener, & Fuijita, 1990; Watson, Clark, McIntyre, & Hamaker, 1992; Yik & Russell, 2001 ). Agreeableness and conscientiousness are also related to happiness (McCrae & Costa, 1991) . Because personality is an important characteristic that distinguishes athletes, the present study explored whether there were differences in personality between short-distance and ultrarunners, and the extent to which personality predicted runners' well-being.
The Present Study
The present study aimed to close the gap in the literature, examining the extent to which nature and distance have an impact on runners' flow and well-being. Although many runners enjoy running around their neighborhoods or on a treadmill, others choose a natural environment such as trails, mountains, and beaches. The amount of time spent immersed in a natural environment varies between runners.
Running 4 hr in a natural environment compared to 30 to 45 min on a treadmill inside a gym may have very different effect on a person's well-being. Researchers found that long-distance running promotes an enhanced sense of self and well-being (Boudreau & Giorgi, 2010) . Simpson et al. (2014) found that ultrarunners reported feeling spiritual, connected with a higher power, and a sense of unity with nature. McDonald, Wearing, and Pointing (2009) found that immersion in nature had positive effect on flow. Nature had a positive effect on mood, which can enhance both flow and performance for athletes (Stavrou et al., 2007) .
For the present study, we predicted that being an ultrarunner, running in nature, and personality characteristics of extraversion, conscientiousness, and openness would contribute to greater flow. We also hypothesized that being an ultrarunner, running in nature, personality characteristics (i.e., extraversion, conscientiousness, and openness), and flow would predict greater well-being.
Method Participants
One hundred eighty-nine runners (132 women, 57 men, M age = 35.93 years, SD = 9.66) were recruited from a small private liberal arts school on the West Coast, as well as through postings in local running shops, social media, and e-mails to local running groups. Of the 189 participants, 52% were married, 27.9% were single, and 13% were cohabitating. Seventy-nine percent of participants were from the United States. The rest were from countries including the United Kingdom, Canada, and Australia. Forty-two percent reported that their highest education was a bachelor's degree; 35.4% had a graduate degree; 21.6% attended some college; and 1% obtained a high school diploma. Approximately 90% of participants self-identified as European American, and the rest identified as Hispanic/Latino/a (6%), Asian/Pacific Islander (2%), American Indian/Native American (1%), and other (1%).
Participants reported having between 1 and 45 years of running experience (M = 10.44, SD = 8.73). Of the 189 participants, 36% identified as ultramarathon runners (50 km+), 33% as longdistance runners (5 km to half marathon), 20% as marathon runners, 9% as short-distance runners (less than 5 km), and 1% did not identify as a runner (1% was missing).
Measures
Runner identity. Runner identity was assessed by a self-report measure created for the purposes of the present study. Some of the questions included "How many days per week do you run;" "In an average week, what is your total distance ran;" "Enter the number of hours per week you run;" "To date, what is the longest distance you have run;" "Are you currently active as an ultrarunner;" "Do you consider yourself an ultrarunner;" and "How many ultramarathons have you completed in the last year?" Participants were also asked, "As a runner, how would you identify yourself?" For this question, they were provided the following choices, as well as an open-ended response option: (a) nonrunner, (b) short-distance runner (less than 5K), (c) long-distance runner (5K to half marathon), (d) marathon runner (26.2 mi), (e) ultramarathon runner (50K+), and (f) other ____.
Personality traits. The Ten Item Personality Inventory (TIPI; Gosling, Rentfrow, & Swann, 2003 ) is a valid and reliable personality measure. Gosling et al. (2003) found that the TIPI has testretest reliability and alternate forms reliability, converging with widely used Big-Five measures of self, observer, and peer reports. Short scales of personality traits have been found to be just as valid as long scales (Burisch, 1997) . The Big Five personality characteristics (i.e., openness, conscientiousness, extraversion, agreeableness, and neuroticism) were individually assessed by summing the items of each subscale, and obtaining the means. Cronbach's alphas for the following subscales indicated good reliability and internal consistency, extraversion (α = .74), conscientiousness (α = .62), and neuroticism (α = .69). Cronbach's alphas for openness (α = .45) and agreeableness (α = .34) were low. However because they were two-item scales, they were incorporated for exploratory analyses.
Flow. Jackson and Marsh's (1996) Flow State Scale is a 36-item measure used to assess runners' overall flow experience defined as being completely immersed and absorbed in an activity in the present moment. Examples of items included "I knew clearly what I wanted to do," "My attention was focused entirely on what I was doing," and "Things just seem to happen automatically." Each item was rated on a 5-point Likert-type scale from 1 (strongly disagree) to 5 (strongly agree). An overall composite score of flow was calculated by summing the responses and obtaining the mean. Cronbach's alpha indicated that the measure had good reliability and internal consistency for this sample (α = .89).
Running environment. Prior to the present study, no measure of running environment existed. For the purpose of the present study, a measure was created assessing how often participants run in a natural environment where the surface is nonnatural. First, participants identified whether they ran in the following natural environments: (a) at the beach, (b) on a trail in the mountains, (c) on a natural path, (d) on grass, and (e) in other natural environments. Next, participants were asked to describe whether they ran on nonnatural surfaces such as (a) around their neighborhood, (b) in the city, (c) on an inside track, or (d) on a treadmill at the gym. Participants were asked to rate how often they ran in each environment ranging from 1 (never) to 5 (every day). Items were summed, and the mean was obtained to provide a score indicating the frequency of running in natural and nonnatural environments.
Well-being. The Measure of Well-Being Scale (Côté, Gyurak, & Levenson, 2010 ) was used to assess subjective well-being. This measure was validated and verified by administrating it along with the Satisfaction With Life Scale (Diener, Emmons, Larsen, & Griffin, 1985) , indicating that these two measures were strongly correlated. Participants were asked to describe their overall well-being, rating five statements on a 5-point Likert-type scale, ranging from 1 (not at all true of me) to 5 (extremely true of me). Some examples of the statements are "My daily life is full of things that keep me interested," "Most of the time I feel happy," and "It often seems that my life has no meaning." Three of the statements were reverse scored. The mean was calculated to obtain a composite score of subjective well-being. Cronbach's alpha indicated that the measure had good reliability and internal consistency for this sample (α = .81).
Procedures
The study was approved by the institutional review board in accordance with ethical standards and protection of human subjects (protocol #2012083). Participants were recruited through social media, local runners groups, postings at local gyms, and through flyers at a local university campus. The survey was administered via a web-based survey tool, Qualtrics 
Results
Runners ran between 5 and 80 miles per week (M = 33.74, SD = 20.36). Of the 189 participants, 36% ran in a natural environment weekly to every day. Descriptive statistics and correlations of all key variables are shown in Table 1 . Thirty-six percent identified as ultrarunners, 33% as long-distance runners, 20% as marathon runners, 9% as shortdistance runners, and 1% did not identify as a runner, although they ran regularly. Because a large percentage identified as ultrarunners, comparative analyses were conducted to examine differences between ultrarunners and nonultrarunners.
Pearson's correlational analyses were conducted to examine the relationships between key variables (see Table 1 Multiple regression analyses were conducted to examine the extent to which being an ultrarunner, running in nature, and personality traits (i.e., openness, conscientiousness, extraversion, agreeableness, and neuroticism) contributed to flow. Ultrarunners were coded as 1, and all other runners were coded as 0. The final model was trimmed excluding the nonsignificant variables. As shown in Table 2 , being an ultrarunner (β = .23), running in nature (β = .13), conscientiousness To test the second hypothesis, multiple regression analyses were conducted to examine the extent to which being an ultrarunner, running in nature, personality characteristics (e.g., extraversion, conscientiousness, and openness), and flow contributed to well-being. The final model was trimmed excluding the nonsignificant variables. As shown in Table 3 , running in a nonnatural environment (β = -.17), extraversion (β = .18), conscientiousness (β = .18), and openness (β = .29) contributed to predicting greater well-being, accounting for 19% of the variance in well-being, R = .43, R 2 = .19, F(8, 161) = 4.57, p = .001. Being an ultrarunner and flow did not significantly contribute to well-being.
Discussion
Ultrarunners ran more miles per week and spent more extensive periods of time in a natural environment than nonultrarunners, which is consistent with Medinger's (2011) findings. Contrary to expectations, rather than being more extraverted, open, and conscientious, ultrarunners reported higher neuroticism than nonultrarunners. Gray (1987) found that neuroticism is linked to avoidance of negative events and affect. Perhaps ultrarunners utilize running as an outlet to relieve stress and cope with negative life events. Ultrarunners may have certain personality characteristics that contribute to why they choose to run such long distances (Hughes et al., 2003) . As a veteran ultrarunner, Karnazes (2006) argued that rather than seeking the comfort in a therapist's office, some ultrarunners choose running as therapy.
Being an ultrarunner, running in nature, and personality characteristics of conscientiousness and openness contributed to runners' flow, complete immersion in the activity of running. Csíkszentmihályi (1990) argued that flow occurs during times of great exertion: "The best moments usually occur when a person's body or mind is stretched to its limits in a voluntary effort to accomplish something difficult or worthwhile" (p. 3). This encapsulates an ultrarunner's experience.
Findings confirmed that running in a natural environment contributes to runners' experience of flow. Ultrarunners' sense of connectedness with nature may help them disconnect from technology and a face-paced lifestyle, enabling them to focus in the present moment to experience flow. Researchers have found that immersion in nature has a positive impact on the experience of flow (MacAloon & Csíkszentmihályi, 1974; McDonald et al., 2009; Mitchell, 1985) . Nature plays a role in enhancing peak experiences (Maslow, 1964; Stavrou et al., 2007) and has a positive impact on mood (Davis et al., 1991; Passmore, 2011) .
Although there was only a small correlation between extraversion and flow, consistent with previous research, conscientiousness and openness contributed to greater flow (Costa & McCrae, 1992; Hughes et al., 2003) . Conscientiousness has been related to goal orientation and dedication (Costa & McCrae, 1992) . Those who are goal oriented and hardworking are more likely to focus on a task at hand, a fundamental aspect of flow. In addition, those who are open to new experiences are more likely to experience flow (Csíkszentmihályi, 1993) . The influence of personality on flow appears to be multidimensional, affecting the choice of activity, a person's environment, and their overall perception of the experience.
Personality was also a primary factor associated with runners' well-being. Specifically, extraversion, conscientiousness, and openness contributed to greater well-being. This was consistent with previous research indicating that ultrarunners tend to be more extraverted and open (Hughes et al., 2003) . Those who are more extraverted are more likely to seek out life events and fulfill social interactions that promote happiness and well-being (Argyle & Lu, 1990; Gray, 1987; Hills et al., 2000; Pavot et al., 1990; Watson et al., 1992; Yik & Russell, 2001) . McCrae and Costa (1991) found that conscientiousness was related to greater happiness, which was consistent with findings from the present study.
Contrary to expectations, being an ultrarunner, distance, and nature did not have an impact on runners' well-being. These findings were inconsistent with previous studies that indicated that running distance is associated with greater well-being (Boudreau & Giorgi, 2010; Chapman & De Castro, 1990; Hanson & Neddle, 1974; Hill et al., 2004; Noakes, 2003) . Boudreau and Giorgi (2010) found that marathon runners reported a stronger sense of self and well-being. Further research should involve neurological testing of cortisol levels for trail and ultrarunners. It is possible that runners may be unaware of the extent to which running long distances and running in natural environments influences well-being. Assessing cortisol levels before and after long-distance runs, or pre-and posttraining season, may help shed light on the neurobiological and psychological effects. In addition, by observing the progression of short-distance runners to becoming long-distance ultramarathon runners, researchers could also examine tolerance, persistence, flow, and wellbeing in relation to running distance. Although running in a natural environment significantly predicted greater levels of flow, there was no significant effect of nature on well-being. This was inconsistent with research showing that nature enhances vitality, mood, and well-being (Brinkerhoff & Jacob, 1999; Fredrickson, 2009; Howell et al., 2011; Joye, 2007; Ryan et al., 2010) . Perhaps the physiological and neurological effects of running contribute to well-being over and above being immersed in a natural environment.
One limitation of the present study was the challenge of finding an adequate measure of running environment. Because there was no previously established measure, one was created for this study to assess the running surface and environment. For example, running on a trail or in the mountains was coded as natural environment, and running in the gym was coded as a nonnatural environment. Participants were asked to rate each environment on a 5-point Likert-type scale from 1 (never) to 5 (every day). Few individuals indicated that they ran in only one type of environment. Most participants ran in both natural and nonnatural environments. Researchers have found that simply viewing nature through a window can enhance well-being (Raanaas et al., 2012) . This makes it difficult to discern the unique impact of running in a natural environment. A person who runs around their neighborhood surrounded by gardens and trees may receive the same benefit as someone who is running on trails in the mountains. Comparative analyses between those who run only in nonnatural environments such as at the gym and those who only run in natural settings such as on trails would provide more accurate information regarding the specific impact that environment has on flow. Future research is needed to utilize a more reliable and valid measure of running environment to better understand the impact of nature on flow and well-being.
Results revealed a low correlation between flow and well-being. However, contrary to expectations, flow was not a significant predictor of well-being among runners. There are several important factors to consider when examining the phenomenological experience of flow in retrospect. Although a connection between ultrarunning and flow has been established, further research is needed to better understand the immediate flow experience while running. Hughes et al. (2003) conducted a study having runners describe their flow experiences every 10 miles at the aid stations. This method may elicit more genuine and immediate responses.
Another limitation of the present study was selection bias. Most participants were long-distance runners and ultrarunners. To better assess the impact of running distance on flow and well-being, it would be beneficial to compare ultrarunners with short-and long-distance runners. Furthermore, although postings were placed in local gyms, on a college campus, and with several local running groups, the study could have been advertised to a more diverse sample of runners. There was a large percentage of female participants, which could be relative to the female-dominated sport, and the large percentage of women on college campuses. In addition, the sample was mainly representative of ultrarunners in southern California, which may not adequately represent the general population of runners in the United States. Nevertheless, the sample did include diverse participants from Cross-cultural research is needed to examine similarities and differences in flow and well-being between individualistic and interdependent cultures. Researchers have found that individuals experience flow differently when in a group compared to when alone, reporting that group settings promote higher levels of flow and wellbeing among Japanese adults (Hirao, Kobayashi, Okishima, & Tomokuni, 2012) . Future research should also examine the relationship between flow and mindfulness, which may have a more direct impact on well-being. Kabat-Zinn (2003) defined mindfulness as awareness that arises through purposefully and nonjudgmentally paying attention to the present moment, which can reduce stress and enhance overall well-being.
In general, there has been a lack of research investigating the ultrarunning experience. Researchers can gain a better understanding of this population by examining the motivation, personality, and routines of ultrarunners. Future research should investigate personality types of ultrarunners using a more in-depth measure of personality such as the NEO-II. It would also be interesting to examine the extent to which ultrarunners are addicted to running. There is a growing body of research investigating the relationship between running and addiction (Kanarek, D'Anci, Jurdak, & Mathes, 2009; Smith, Wright, & Winrow, 2010) . However, running has also been found to be a coping mechanism, which may explain why some individuals desire to run ultramarathons (Basson, 2001; Karnazes, 2006; Leedy, 2000) . Further investigation of the various motives for running would shed light on what compels individuals to run marathons and ultramarathons.
Short-distance runners who only run in urban environments may benefit from running in nature and pushing their limits to run longer distances. Personal challenge and feelings of achievement are cornerstones of ultrarunning. Ultrarunning is an activity that requires dedication, mental toughness, and physical stamina beyond that of the traditional marathon. Although 5 km, 10 km, and marathon races are popular, ultrarunning has roots deeper than merely being a recreational activity. Because running is a part of evolutionary history, ultramarathons are essentially the return of humans' instinctive nature to follow in the path of their ancestors' footsteps.
